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friends who would converse with  him on some serious  subject  his 
manner was  most charming and enthusiastic, and his  remarks  were 
always  characterized  by  modesty,  great  breadth of view and 
liberality.  He  had  married,  in 1842, a wife by whose affectionate 
care  he found in  the  busy  part of his life  always  a peaceful home, 
and by whom during  his  last  years  he was nursed  with  tenderness 
and patience.l 

WILLIAM  FOTHERGILL  BATH0 was one of those born 
mechanics in whom the  faculty of invention  is  inherent,  and 
speaks  with too loud a voice to  allow of any  doubt or hesitation 
in the choice of a career. He was the son of an engineer  and tool- 
maker  in  Manchester,  where  he first  saw the  light, on the  11th of 
January, 1828. At  the  age of eleven he  was  apprenticed to his 
father for five years, and followed the usual routine of foundry, 
bench,  and drawing-office. On the completion of his  apprenticeship 
he was  engaged  for a year  by  the  late Mr. C. E. Cawley, M.P., as 
an Assistant on the  East  Lancashire  Railway,  after  which  he 
returned  to  his father’s works. Subsequently, in 1846, he  entered 
the drawing-office of Messrs. Sharp  Brothers  and Co., under  the 
late Mr. C. F. Beyer, M. Inst. C.E., where  he  remained  for  about a 
year.  At  the  age of eighteen  he  emigrated  to  South  Africa,  with 
the  intention of growing  cotton  in  Natal.  Considering  his  youth, 
it is scarcely matter for surprise  that  he failed in  this  undertaking, 
and,  after  trying several  ways of gaining a living,  he finally  settled 
down as a  Government  Surveyor. In this  capacity his duty was 
t o  survey, trigonometrically, the  original  grants  given  by  Sir 
Harry  Smith to  the  Dutch Boers, who at  that time  formed the 
principal  population of Natal. In  1853 Mr. Batho  returned to  
England,  and found congenial  employment  in  designing machines 
and tools, being  for  the  next five years  mainly  employed  with  the 
firm of Messrs. Sharp  Stewart  and Co., for whom he  designed,  among 
other  labour-saving appliances, the slot-drill.  Being now desirous 
of enlarging his  sphere of action, he  went  into business on his own 
account  as  an  engineer  and  tool-maker,  but  his  mechanical  .talent 
was greater  than  his business method, and  after five years  he 
relinquished  his  engagements  to  take  the  management of  Messrs. 
Peyton  and  Peyton’s  tube-works a t  Birmingham.  Four  years 
later  he became Manager of the world-renowned screw- and  tube- 

‘ A very interesting autobiographical “Statement of Services  Performed,” 
from 1842 up to 1873, by the subject of this Memoir, is contained in Inst. C.E. 
Tracts, 8vo. vol. 240, in the Library of the Institution. 
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works of Messrs. Nettlefold,  where  likewise he remained four 
years. During  this  time  he also practised  as  a  consulting  engineer, 
and in  conjunction with  his  friend  the  late Mr. William Clark, 
M. Inst. C.E., he  designed and  patented  the steam road-roller since 
made, under license, by Messrs. Aveling and Porter, of Rochester. 
He  also had  charge  during  their construction of the pumping- 
engines  and  machinery  ordered by  the Municipality of Calcutta  for 
the drainage,  and  subsequently of other  machinery for the  water- 
supply of that city. Mr. Batho  left Messrs. Nettlefold’s to become 
managing  partner of Sir  Josiah Mason’s steel-pen works, and  to be 
engineering  adviser  in connection with  the charitable  institutions 
founded by  that  eminent philanthropist.  For the  last fifteen 
years of his life Mr. Batho  practised as a  consulting  engineer in 
London, latterly  in  partnership  with Mr. J. W. H. James, M. Inst. 
C.E., and achieved a considerable  measure of success, his  attention 
being  largely devoted to  the development of his numerous  patents. 
I n  conjunction with Mr. Clark,  he  acted  as  engineering  adviser 
and  agent  to  the  Municipality of Calcutta,  and  for the Calcutta 
Port  Trust Commissioners, and  continued  in  that capacity after 
the  death of Mr.  Clark. I n  association with Mr. William Duff 
Bruce,  Vice-chairman of the  Calcutta  Port  Trust,  he  introduced 
the  hydraulic  dredger known by  their  joint namts,  which  has  met 
with  an extended  and very successful application,  insomuch that 
the price of dredging in sand  has been by its use carried  as  low 
as Id .  a  cubic yard.:  Mr. Batho  was also Joint Consulting 
Engineer  with Nr. Clark to  the Oude and  Rohilkund Railway, and 
designed the  great  bridge across the Ganges a t  Benares.  More 
recently  his  name became widely  known in connection with  the 
open-hearth  steel-melting  furnace,  which  has been introduced as 
the  Batho furnace, and is now in successful operation in  many 
steel-works both a t  home and abroad. 

Some  few years  ago his health  began  to  fail,  and  after a 
lengthened illness he  died a t  Bournemouth, on the  lGth of May, 
1886, at  the age of fifty-eight. He was elected a Member of the 
Institution on the  6th of April, 1880. 

I n  an exceedingly well-filled professional life, extending over 
more than  forty  years, Mr. Batho  both saw and  did  much ; but it 
was  only  during  the  latter period of his career that  he  had full 
scope for  his  energies.  Doubtless  had he  lived  he would have 
risen  to  the  highest  rank  in  the profession; as it was he  attained 
to  within measurable  distance of it. It is impossible in  a short 
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notice like  this  to convey an adequate idea of his eager intelligence 
and  mental  activity,  but  both  are  attested  in  the record of his 
patents. Of these the most  notable, and those by which he will 
be remembered, are  the  double-traversing grooving- and  drilling- 
machine the  nut-shaping machine ;2 the steam road-roller ;3 the 
open-hearth  steel-melting  furnace, and the  hydraulic  dredger- 
excavator4;  all of which  were  eminently: successful practical 
inventions. 

ALEXANDER WOODLANDS MAKINSON was  born a t  Higher 
Broughton,  Manchester, on the 30th of July, 1822, and was a 
spectator of the opening of the Liverpool and Manchester Rail- 
way. Leaving  the Manchester  Grammar School at  an  early age, 
he was  apprenticed  for five years to  the Surveyor  to  the  extensive 
Clowes estates,  and at   the expiration of that  time became the 
pupil of Mr. G. W. Buck, M. Inst. C.E., by whom he was set  to 
work on the  Watford section of the London and  Birmingham 
Railway. At  the expiration of his  pupilage in 1842, he  went 
through a three  years' course in  the engineering  department a t  
King's College,  London, from  whence he proceeded to Lowestoft 
.to take  charge of the construction of the pier for the  Eastern 
Counties  Railway, of which the  late Mr. James Samuel, 
M. Inst. C.E., was Chief Engineer,  and by whom he was  engaged 
to superintend the  survey  and construction of the Newmarket and 
Ely and  Hartingdon Railways, and  in  preparing  the  plans  for a 
proposed water-supply  for  London from the Bala lake. About this 
time Mr.  Makinson was employed under Sir James Brunlees,  Fast- 
President  Inst. C.E., on the Lancashire  and  Yorkshire Railway. 
In  1851, having assisted the  late Sir Goldsworthy  Gurney in  the 
ventilation of the Houses of Parliament, he entered  into  partner- 
ship  with  the  late Mr. W. Clark, M. Inst. C.E., as  sanitary  and 
ventilating engineers, the  partnership  expiring on &h. Clark 
receiving the appointment of Engineer  to  the Municipal Council 
of Calcutta. Mr.  Makinson waB then occupied for some years in 
superintending  the construction of, and  afterwards  as Resident 
Engineer on, the  Llanelly  and  Vale of Towy Railways;  he also 
went  to  Switzerland  in 1854 for a few  months  under the  late Mr. 
Hemans,  Vice-President Inst. C.E. In  18'59 he received the 
appointment of Chief Engineer on the Calcutta  and  South-Eastern 

~ ~~~~~ 

* Institution of Mechanical Engineers. Proceedings. 1856. p. 111. 
Ibid. 1869. p. 312. Ibid. 1870. p. 109. 
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